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WATCHING THE WEATHER ON BEN, NEVIS. 
By CLEMENT L. WRAGGE, F.R.G.S., F.MLS., &c. 
PART I.—PREPARING FOR WORK. 


HE establishment of a _ meteorological 
observatory on Ben Nevis—the highest 
mountain in the United Kingdom, 4,406 feet 
high—was first proposed in 1877 by Mr. Milne 
Home of Milne Graden, a gentleman well known 
for his attainments in science and zeal for physical 
investigation, and the chairman of the Scottish 
Meteorological Society. Mrs. Cameron Campbell 
of Monzie, and Lord Abinger, the owners of the 
mountain, kindly gave consent. The Society took 
up the proposal, and in course applied for 
assistance to the Meteorological Council and 
Government Grant Committee, to enable them to 
found the mountain station. Difficulties however 
stood in the way of the application being 
successful, and the matter remained in abeyance. 
A proposal, was next set on foot to erect on the 
Ben by public subscription an observatory to the 
memory of the late Mr. David Hutcheson, who did 
so much towards opening up the, Highlands by his 
fine fleet of steamers; but no result accrued 

leading to the erection of the station. 

Having read of the efforts made by the 
Society, being convinced of the importance of 
high-level observatories, and further having 


given myself up to a life of geographical and 
meteorological research, I wrote to the Secretary 
in December, 1880, proposing to place a set of 
standard instruments on Ben Nevis and to make 
regular daily ascents from Fort William in time 
for 9 A.M. observations on the summit, under 
their auspices, if they would grant me facilities 
of accommodation and a pony. My offer was 
accepted. 

I had lately been conducting on my own 
account a series of climatological investigations 
in North Staffordshire—in the basin of the river 
Churnet and on Beacon Stoop, Weaver Hills; but 
taking one set of instruments, and leaving the 
remainder of the work in the hands of assistants, I 
set out for the Highlands. At Edinburgh I met the 
Council of the Society, and obtained the 
barometer. I then continued my journey via 
Stirling and Oban. My wife accompanied me, she 
having kindly undertaken to assist in the work, 
by taking observations near the sea-level at Fort 
William simultaneously and in direct connection 
with those to be made by me on the top of the 
Ben, thus adding largely to their value. 

A word as to the necessity for high-level. 
stations. To find a state of matters existing 
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Ordnance Survey Cairn. 


Rain Gauge. 


The Ben Nevis Observatory. 

(From a photo by P. Macfarlane, Fort William.) 
that demands the spread of meteorological 
investigation and research in these islands, we 
have only to consider the fearful cyclonic 
hurricanes that now and again sweep over us from 
the Atlantic, proving so disastrous to our fishing 
fleets, human life and property. By high-level 
observatories in connection with stations at lower 
levels adjacent we deal, as it were, with vertical 
sections of the atmosphere, considered with 
reference to the distribution of atmospheric 
pressure, wind, and temperature. Hence we can 
learn more of the conditions, attending the 
advance of these dreaded. “depressions,” gaining 
more knowledge of their nature and shape, and of 
the circulation of the wind about their areas at 
various altitudes; so it may become possible, by 
observation and a little patient research, to 
forecast with a certainty greater than has hitherto 
been attained. Ben Nevis and Fort William are for 
many reasons the best positions that could be 
chosen for such important investigations. 

We arrived at Fort William by the Pioneer on 

the evening of Saturday, May 28th. Sun- 


Thermometer Screen. 


day immediately following was of course a rest 
day; but after evening service in the English 
Church I strolled along Glen Nevis and ascended 
the hill behind Fort William to reconnoitre, 
obtaining a first good view of the mighty Ben, 
hoary even now in the garb of winter. I own to 
being greatly impressed with the magnitude of the 
work before me, as I surveyed the grey rugged 
steeps towering upwards against the twilight sky, 
in dark contrast with the shelving fosses of snow 
high in the rugged burns of the old mountain. The 
evening mists were gathering around the adjacent 
hills and the shades fast deepening, when, having 
finished my survey, I returned to Fort William. On 
the following day, being determined to commence 
the work with as little delay as possible, and 
kindly assisted by Mr. Colin Livingston, of the 
Public Schools—distinguished for his scientific 
abilities, and who is ever eager to assist in every 
good work—matters were soon arranged. The 
services of a local joiner were at once secured; 
and at IO P.M. some eight workmen set out for the 
summit, each with his burden nicely adjusted, 
carrying the necessary “fixings” for the 
instruments and sundry tools, posts, and 
stanchions. After two hours’ sleep and an early 
breakfast, at half-past one I followed with the 
barometer; accompanied by Mr. Livingston and 
the landlord of the Temperance Hotel, carrying the 
rain-gauge and thermometers. A_ large anti- 
cyclone lay at the time over Great Britain, and 
consequently the weather was calm and all that 
could be desired, and the morning air of early 
summer delicious. Our path lay along 
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sundry club mosses and the butterwort (Pin- 
guicula vulgaris) being in considerable abun- 
dance. The rugged Ben rises precipitously farther 
on the left, and the jagged precipices of Carn 
Dearg, its north-west shoulder, 3,961 feet high, 
frown darkly over the moors below. The swamp 
crossed we began the stiff part of the climb. About 
2,400 feet, at 5.10 A.M., the snow was first 
reached; not lying evenly, but in drifts and deep 
accumulations in the waterworn courses trenched 
out by the mountain torrents. We had now left the 
region of the coarse-grained granite, had attained 
what is practically the limit of vegetation; and our 
course, taking one shorter than the usual track, lay 
diagonally up the western side over the bare rough 
felsites and porphyrites of the steep slopes of the 
mountain. It was indeed toilsome work, owing to 
our being encumbered with the delicate instru- 
ments. Mr. Livingston and I each took our turn in 
carrying the barometer, which it was necessary to 
hold with the greatest possible care under the arm, 
cistern end uppermost, lest by any jerking or 
rough handling air should find its way into the 
tube, and so this invaluable and indispensable 
instrument be rendered useless for the 
contemplated observations. The climb, moreover, 
was rendered 


The Barometer Cairn. 
(From a photo. by P. Macfarlane, Fort William.) 


the Inverness road for over a mile. Then 

we turned to the right and crossed the Peat 
Moss at the base of the Ben Nevis system. We 
now took a short and unfrequented course, and 
commenced the ascent of the heathy moors 
forming the northern slopes of the mountain. 
We followed pretty much the direction of the 
wild Highland burn, Allt Coire an Lochain— 
now gurgling softly round a secluded nook, 
now plunging in a white cascade over some 
coarse granite boulders : and at about a 
quarter-past four reached the well-known lake 
or tarn, called Lochan Meall an t-Suidhe, from 
the high grassy hill on the west, 2,322 feet 
high, that on this side rises 


immediately from _ the 
water’s edge. To our left 
is a stretch of quagmire, 
about a quarter of a mile 
in width, which we must 
needs cross, the  ve- 
getation of which chiefly 
consists of bog grasses, 
mosses, lichens, several 
kinds of orchis, and dwarf 
heathers; the delicate 
white reindeer moss (Cladonia rangiferina), | the more trying under these circumstances 


The Thermometer Screen. (From a photo. by P. Macfarlane, Fort William.) 
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by the huge sharp boulders over which, neatly 
poising ourselves at every step to prevent 
capsizing with our precious burdens, we slowly 
plodded our way upwards. How grand now 
becomes the picture ! Deep at the bottom of the 
ravine below, hemmed in by the hills and 
mountain’s side, stretch the grassy undulations 
of Glen Nevis. Beyond out-reach the long arms 
of Loch Linnhe and Loch Eil, while farther the 
eye is carried over the sublime mountain 
vastnesses of the Highlands till the hills of Skye 
and streak of the Western Ocean far in the 
distance bound the panoramic view. Near half- 
past six we arrived at the famous spring, 830 
feet below the summit, afterwards named by me 
“Buchan’s Well,” in honour of the able meteoro- 
logist and indefatigable secretary of the Scottish 
Meteorological Society. Here we paused for rest 
and refreshment, and to quaff the clear water 
trickling from beneath the cold grey stones. On 
soon we trudged over sharp loose rock, taking 
an east-south-easterly direction, and guided now 
and again by a solitary cairn, looking dreary 
enough in these weary wilds, and about seven 
o’clock came to the rough plateau at 4,000 
feet, which I subsequently had occasion to name 
“The Plateau of Storms.” Here massive blocks 
of agglomerate lie strewn in great profusion, and 
walking safely in equilibrium over their sharp 
edges with our burden of instruments was, it can 
be readily imagined, a feat of no little difficulty. 
Snow did not uniformly cover the ground, but 
lay in patches, where shaded by the rocks, 
generally an acre or two in extent. Our way was 
now past the shelving brink of the first 
precipices, their clefts and chasms filled with 
snow—that sink down, away down some I,300 
feet in terrible grandeur to the fearful profounds 
of the corries beneath. A hundred yards more 
and we glimpsed the top. The cap of the 
mountain was surrounded by a thin mist, and the 
snow lay much as before in great patches, a foot, 
and a half in depth. At length, shortly before 
half-past seven, we reached the summit on its 
west side—we were verily on Ben Nevis—the 
instruments were safe. After, laying them down 
near, the Ordnance cairn with mutual 
congratulations, and feelings, of intense relief, I 
at once proceeded to the establishment of the 
temporary observatory. 

Some description of the top may here be 
necessary, and I speak partly from subsequent 
observation consists of a tableland some ninety 
acres in extent, and is covered to a depth of 
several feet by blocks of felstone lavas and 
volcanic agglomerates, probably 


the debris of some ancient eruption. These lie 
tilted up at every angle, a very chaos of disorder 
and confusion. Chiefly at the northern boundary 
of this singular plateau are the great precipices, 
their edges in places smoothed o’er by huge 
sloping walls of snow, Precipices and dykes again 
bound the mountain on the east; the southern 
slopes are very rugged; and below are the grassy 
carpet and waters of the Glen. At some points 
along the brink of the northern precipices, where 
the effects of glaciation are most marked, the eye 
looks sheer down at right angles many hundreds 
of feet into dark yawning gulfs that make one 
shudder. At other places, as by the great cairn 
which is near the edge, one beholds on looking 
down a series of sharp bluffs and jagged crags 
choked with rubble and crumbling rock one below 
the another, till far, far beneath, some two 
thousand feet, is the Coire Leas, with its rushing 
waters winding away yonder to the broad expanse 
of the Lochy valley. 

No amount of writing can adequately describe 
the grandeur of the view from the summit of Ben 
Nevis on a clear day. The rough old platform of 
sombre grey rock on which we stand contrasting 
with the bright plots of snow gleaming in 
dazzling whiteness in the blazing sun, the awful 
abysses of the precipices thrown out in greater 
majesty by the huge black shadow of some 
opposite crag, the adjacent dykes, sombre moors, 
ancient valleys, deep glens, blustering torrents in 
the distance below—surrounded by the noble 
display of mountains, range behind range, peak 
behind peak, bounded on the west by the lochs 
and sea, with the whole capped, by the clear blue 
vault above-all impress the mind profoundly with 
a sense of the majesty of Nature. 

Well, one set of men forthwith commenced to 
build a cairn, which was absolutely indispensable 
for the safe keeping of the barometer, on a spot I 
had chosen some thirty-five paces south from the 
precipices; another to clear away the snow and 
loose boulders and prepare the posts and 
stanchions previous to the erection of 
Stevenson’s thermometer screen at a point ten 
paces more to southward. Meanwhile Mr. 
Livingston and I, having collected the fragments 
of wood sawn off by the workmen, set to work to 
make a fire in the sheltered corner formed by an 
uptilted rock; and having come provided with a 
tin coffee-pot, pannikin, preserved coffee and 
milk, biscuits, a tin of meat, and just a nice 
portion of the famous “Long John,” we were 
soon enjoying a second breakfast. The 
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men rapidly progressed with their work. In an 
hour or two a cairn seven feet high and seventeen 
feet in circumference, formed of the mountain 
stone adjacent, was completed; the barometer was 
carefully unpacked and suspended in a suitable 
box fitted with lock and key, and partly enclosed 
by the cairn. My delight can be imagined when I 
heard the clear metallic ring of the mercury when 
testing the instrument before finally fixing it, 
proving that the vacuum was perfect, and saw it 
hanging vertically in position. The column soon 
fell to about 25.9. An outer door opening to 
northward, and supported by a wooden stanchion, 
was finally added to keep off rain and snow, while 
yet allowing the air free-access to the cistern. I 
should mention that this barometer is a fine 
instrument on Fortin’s principle. It was made 
under the direction of Mr. Robert H. Scott, of the 
Meteorological Office, by Negretti and Zambra, 
for the Scottish Meteorological Society, especially 
for use on Ben Nevis; and is so constructed as to 
read as low as twenty-three inches. Almost 
simultaneously with the completion of the cairn 
was the thermometer screen fixed in position. It 
was screwed to four stout posts, fitted with a lock 
and angle stanchions to prevent vibration during 
gales; and placed at such a height that the bulbs of 
the instruments might be four feet above the rock. 
Subsequently it was enclosed in a wire cage 
designed by Mr. Thomas Stevenson, C.E., as an 
additional protection, I now fixed all the 
thermometers in their places. Dry and wet bulbs 
and maximum and minimum self-registering 
instruments were placed in the 


screen, the former showing the temperature of 
the air and that due to evaporation—hence the 
hygrometrical conditions of the atmosphere, the 
latter recording extremes of temperature 
occurring during any given time. Some ten 
paces westward I placed the solar radiation 
thermometer (black bulb in vacuo) on a post 
four feet above ground, and the terrestrial 
radiation thermometer on the snow 
(subsequently on the rock, with its bulb exposed 
on cotton wool). Eighteen paces south-west 
from the screen was the rain-gauge fixed with its 
rim one foot above ground. All these 
instruments were my own observing standards 
that I had used in Staffordshire. The weather 
throughout was very fine, and in this we were 
most fortunate. So great was the diathermancy at 
this altitude during these anti-cyclonic 
conditions that the sun’s rays shot down upon us 
with great power, so that our necks and faces 
became quite sore from the scorching beams; 
and as the day wore on we had to tie 
handkerchiefs round our heads to prevent 
sunstroke. This was owing to absence of 
aqueous vapours which so marvellously temper 
sunshine in the lower regions of the atmosphere, 
thereby preventing our becoming scorched by 
day and frozen by excessive radiation at night. 
The instrumental equipment of the observatory 
was now completed, and all ready for my first 
observations on the morrow. Having surveyed 
the whole with much satisfaction, as may well 
be supposed, and locked up the instruments, I 
descended with my party, leaving about three 
P.M. and reaching Fort William at five. 
(To be continued.) 
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WATCHING THE WEATHER ON BEN NEVIS. 
By CLEMENT L. WRAGGE, F.R.G:S., F.MLS., &c. 


PART I.—AT WORK. 


Ice-covered Thermometer. 


HAD decided to make three chief sets of 
observations on the summit daily, viz., at 

9, 9.30, and IO A.M.; noting on each occasion 
atmospheric pressure, temperature, rainfall, 
moisture, direction and force of the wind, 
kind and amount of cloud and movements of 
the, various strata, other hydrometeors, and 
especially ozone. It was also a part of the 
observing plan to make _ observations at 
various altitudes during my outward and 
homeward journeys. The instruments for 
the low-level observatory had not yet been 
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forwarded, and pending their arrival Mr. 
Livingston kindly undertook to observe his own 
instruments at 9 A.M., at Fort William, in 
connection with the Ben Nevis station; so that 
also as far as sea-level observations were 
concerned there was no hindrance to the 
immediate commencement of the observing 
work. Accordingly the next morning, June Ist, I 
began the regular daily ascents and reached the 
summit at 9 o’clock; having noted the aneroid 
and sling thermometer at the sea level at 5 A.M., 
and at several points on the way. I of course 
deemed it prudent to train an assistant, Mr. 
William Whyte of Fort William, to take my 
place in the observing work in case of need; 
and after I had climbed the Ben on nine 
consecutive days, from May 3lIst, it was 
considered advisable that he should relieve me 
in the ascent at the rate of about twice a week, 
so allowing me time to post up the numerous 
observations, and obtain that amount of rest 
which it was necessary to take. I also instructed 
another to act as assistant if occasion required, 
but his services were not needed. The instru- 
ments for the low-level station shortly arrived; 
and I placed them at Achintore, three-quarters 
of a mile south-west from Fort William, where 
I went to reside, and about twenty-eight feet 
above the level of the sea. The observations and 
hours of making them were precisely similar to 
those of the mountain station, with the 
exception of solar and terrestrial radiation; but 
extra observations partly in connection with 
those made during the ascent and descent 

of Ben Nevis were taken at 5 A.M., 7 A.M., 

8.30 A.M., 10.30 A.M., noon, and 3 P.M.; a 
usual evening set at 9 P.M., and afterwards also 
at 6 P.M., so that in all a series of eleven sets of 
observations were daily recorded at 
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the low-level station. My wife chiefly performed 
this work. 

During the first few mornings a guide ac- 
companied me the ascent to point out the 
peculiarities of the track, but I soon dispensed 
with his services. At first I breakfasted at half-past 
four, noted the barometer, aneroid, thermometers, 
wind, cloud, &c., at the low-level station at 5 
A.M., and afterwards—with satchel over the 
shoulder and taking the  aneroid, _ sling 
thermometer, compass, ozone tests and _ spirit 
level—I immediately set out for the mountain, 
astride the little Highland pony and accompanied 
by my large black Newfoundland dog “Robin 
Renzo,” a pleasant and encouraging companion. 
Later on I found I could accomplish the ascent in 
three hours, and I left about six o’clock. The pony 
carried me to and from a point near the Lake, 
some 1,900 feet of altitude; and so I was able to 
economise my strength for the hard portion of the 
ascent. Visitors to the Ben setting out on foot 
usually take a direct course to the tarn, up the 
slopes of Meall an t-Suidhe; but with a pony this 
is altogether impracticable. 

The bridle track, when the Peat Moss is passed, 
crosses Allt Coire an Lochain, the burn before 
noticed; and takes a course up the northern slopes 
opposite the great dark precipices in the same 
main direction as that we followed when taking 
the instruments, but more circuitous. At first it 
leads on past huge granite boulders, probably 
borne thither by some glacier of old; then it goes 
over the heather-clad moorlands alternating with 
treacherous swamps, partly covered by dwarf 
willows and the redolent bog myrtle; now for 
some distance it follows the foaming burn, here 
and there overhung by the sweet-smelling rowan 
and the slender birch; near the point where the last 
stunted birch is seen, about 1,170 feet above sea, it 
becomes well-nigh lost in sloughs and morasses, 
ruts and crannies; and at length it leads to a cairn, 
at the head of the quagmire before noticed, that 
lies immediately between the mountain and Meall 
an t-Suidhe—at the foot of which latter is the 
lonely tarn. Here I, at first, off-saddled, “hobbled” 
the pony by tying its fore legs, turned it adrift to 
graze, and having taken a set of observations 
about seven o’clock near the water’s edge, 
continued the ascent. Later in the season I took the 
pony to the farthest limit it could reach, about 
2,000 feet, and left it there. The track I usually 
followed from this point is that ordinarily taken by 
tourists, not the diagonal course taken on my first 
ascent, and winds gradually 
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up the steep western slopes, the only side on 
which the mountain is safely approachable. At a 
point some 2,600 feet above sea, where the 
vegetation has become very scanty, it crosses the 
Red Burn, a rugged gorge going down at an angle 
of some forty degrees into the depths of Glen 
Nevis below. Snow lay deeply during the better 
part of June in great shelving masses in this 
ravine; and J had to plod my way across it as by a 
series of steps, giving a peculiarly Arctic zest to 
my experiences. The path, such as it is, now leads 
on over loose rock and sharp angular fragments of 
rubble, directly up the steep face of the mountain; 
and this is undoubtedly the stiffest and most trying 
part of the climb. Almost at every step the foot 
slips back, and at one point, about 3,250 feet, the 
ascent partakes of the nature of a scramble, so 
that; on some occasions I found it ease me to go 
on all fours. Poor Renzo at first suffered severely, 
but in time his feet became hard. About 970 feet 
above the crossing is Buchan’s Well, to which I 
have before referred, the source of the burn. Here, 
having taken a few raisins and a biscuit to sustain 
the inner-man, I made another set of observations 
at 8.30, noting too, the temperature of the water, 
which, by the way, throughout the season 
remained very uniform, at a mean of about 37.3. 
Subsequent examination of this water, conducted 
by the late Sir Robert Christison, proved that, it is 
remarkably pure. In the sample I, brought away no 
colour was detected by Sir Robert, neither were 
found any trace’s of lime, and only the merest 
tinge for chloride of sodium. The reader is already 
acquainted with the nature of the course from this 
point, onwards, so I will merely remark that by 
8.45 I had reached the Plateau of Storms, 4,000 
feet, and by nine o’clock the summit. 

The first two days of June were beautifully fine. 
High temperatures and great diathermancy were 
recorded, the temperature of the air by the dry 
bulb on the Ben at 9 A.M. on the Ist reading 49.4, 
and that of evaporation by the wet bulb 43.4, 
while at Fort William at the same hour 63.6 and 
59.0 respectively were the values. On the 2nd, 
however, I could see from my lofty station, by the 
movements of fine fibres of cirrus cloud, that a 
change was approaching; and on the 3rd a 
cyclonic disturbance came up from the Atlantic, 
reduced the temperature, as is usual with this type 
of weather in summer, and brought a total change 
at the mountain station—the very opposite to that 
first experienced—viz. cold rain, and cloud-fog, 
the usual conditions. Indeed, look- 
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ing back at my five months’ work on Ben Nevis I 
can say that, although some very fine days were 
recorded in early autumn, on no_ subsequent 
occasion did I experience on the mountain 
weather like that of May 3Ist and June Ist. It was 
altogether the exception during the period. The 
dry bulb on the 3rd read 36.2, wet 36.1, and the 
corresponding readings at Fort William were 35.1 
and 50.8. On June 5th, when the centre of this 
depression was crossing, I could not reach the Ben 
before 10.15 A.M. I arrived at the Well about eight 
o’clock, in ample time; but a blinding snow-squall 
came on, cloud-fog enveloped the mountain, the 
wretched track, (hardly discernible in clear 
weather, and with which during the first few days 
I was not very well acquainted) was now covered 
with snow, and I took two hours in groping my 
way through the fog to the summit, building cairns 
in true Arctic fashion as I pushed along. On at last 
arriving I found winter holding full sway. The 
thermometer screen was frozen up, and I had 
difficulty in reaching the instruments. Snow was 
falling briskly, and temperature had been as low 
as 28.0. On June 7th and 8th, when this cyclonic 
depression was passing off, the winds circling 
round its rear or western side brought great cold at 
the mountain station. The highest temperature 
within twenty-four hours only reached 26.7, and 
the lowest was 20.9. 

As I became accustomed to the course I had no 
difficulty in finding my, way when enveloped in 
the thickest cloud, although at times distinct 
vision was limited to a few yards. The spectral- 
looking cairns in the dreary wastes between 
Buchan’s Well and the summit, looming out from 
the cloud-fog as I proceeded, proved a great 
assistance; and to make myself doubly secure I 
had taken a set of compass-bearings. Indeed, so 
often afterwards were the upper, portions of the 
mountain enveloped in cloud, and so accustomed 
did I become to the raw, gelid fog-sheet, that 
when it did lift the broad expanse of grey rock 
around appeared very strange to the sight. 

As yet I had hardly time to complete the 
arrangements for the erection of a place of shelter 
on the Ben, and I must admit that in cold and wet 
weather during June my hour’s stay on the 
summit proved a very hard experience. The rain 
at times was remarkably heavy, as is usual in 
mountainous regions, owing to the ranges 
condensing the aqueous vapours by the ascent of 
the nearly saturated air up the cold slopes. 

Between the sets of observations I fre- 


quently crouched down in a hole near the 
precipices, frequented, I think, by the Sappers and 
Miners when surveying, but this only afforded 
protection from the wind which at times blew 
fitfully with great violence. Often it moaned, 
roared, and reechoed in the precipice corries and 
glens below with terrific bluster; and suddenly a 
gust would sweep across, travelling upwards of a 
hundred miles an hour. So great was the fury of 
south-west and north-east gales on the 4,000 feet 
plateau, by the way—owing, no doubt, to the 
contour of that portion of the mountain—that I 
have experienced in heavy weather no little 
difficulty in making way. across it; and during the 
storm of the 26th. of August, when I had the 
pleasure of being accompanied by the Times 
correspondent, we had to fight for every foot of 
our way, getting on from boulder to boulder 
during the lulls. Hence I named it the “Plateau of 
Storms.” On other occasions, when the summit 
was enveloped in thick cloud, I had almost to 
grope my way to the different instruments; either 
rain was falling persistently in a fine drizzle, or 
the fog particles sometimes even crystallizing on 
my clothes and beard. Poor old Renzo, under 
these circumstances, planted himself on some con- 
venient boulder; and there remained waiting the 
time when, having taken my last readings and 
locked up the instruments, I gave him the signal 
for departure. He looked the picture of misery, 
with his black coat and eyebrows tipped with 
rime, as if by hoar frost. 

I should mention that my under-clothing was 
chiefly of thick lamb’s-wool, with a sailor’s 
jersey and my oldest suit over all. Very seldom 
did I carry an overcoat, and never a waterproof or 
gloves. Hence by my own negligence I was often 
wet through for many hours, with my hands 
swollen by the cold and biting wind, so that I 
could only just legibly scrawl down the 
observations, holding the pencil in my clenched 
fist; and yet I preferred all this to encumbering 
myself with an overcoat or waterproof. 

During the first month I usually left the summit 
for the homeward journey soon after ten o’clock, 
often reaching Buchan’s Well considerably within 
the half hour. Here I took another set of 
observations, and afterwards wards luncheon. 
Usually it was about midday when I got back to 
the Lake, and here I took observations again— 
noting, too, the temperature of the water. I could 
not, however, always manage to reach an 
intermediate point at any _ specified time. 
Frequently I paused to observe, as when the limit 
of the 
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cloud-fog was reached; or on any marked change 
of meteorological conditions. Again, I sometimes 
lingered or made short detours to obtain 
specimens of the mountain flora. 

I had often great trouble in finding or re- 
capturing the pony. At first I had a brown horse 
which went through a set of skilful, manoeuvres in 
his hobbles, kicking up behind, and on one 
occasion resisting every effort of mine to 
recapture him. Then I had an artful white mare 
which I kept for the remainder of the season. 
Notwithstanding the hobbles she often, by a series 
of jumps, wandered far from the spot where I had 
off-saddled; and on many occasions when thick 
cloud fog extended down the mountain to some 
1,600 feet of altitude, I have arrived at the spot 
where I left the saddle and bridle only to find that 
I had to saddle myself with them, and forthwith, 
bridle in hand and saddle on my head, set out in 
the fog to find her. It can be imagined that under 
these circumstances I had no easy task. Any 
attempt at tracking her was of but little avail, for 
the impressions of the hoofs on the mossy 
quagmire were effaced almost as soon as made, 
and she had no bell. I had no alternative, then, but 
to describe a circle around the spot where I had 
off-saddled, increasing the radius until at last I 
came across the truant, and found her either 
quietly grazing or shivering in the rain some 
hundred yards or more from the spot where she 
had been left. Often she had made the most of the 
time allotted her during my absence on the Ben, 
and, being very sagacious and knowing every step 
of the track, had proceeded homeward. Sometimes 
she was more than half way towards the Peat 
Moss at the base of the mountain, and I had to 
trudge after her with bridle in hand and saddle on 
my head. Being at length mounted, the next move 
was to get the pony over the ruts and swamps; for 
the descent from the lake in some respects tried 
her powers more than the ascent. I usually let her 
follow her own course. The sagacity of the animal 
was truly marvellous. Frequently, having sniffed 
the ground, she would make a circuit to avoid 
some hole or piece of swamp. Once or twice, 
however, she got bogged above the knees, or the 
crupper broke, and I went flying over her head, 
but sustained no injury. 

I usually reached the Peat Moss, where I again 
dismounted to take a_ set of low-level 
observations, about a quarter to two; and having at 
length gained the Inverness road I cantered into 
Fort William, arriving at 
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Achintore generally about two O’clock. A set of 
low-level observations at three completed the Ben 
Nevis series for the day, and after dinner and a 
pipe, and having dispatched my telegram to the 
Meteorological Office, I almost always went to 
bed, turning in about five and sleeping till nine 
when the last set of observations were made at the 
sea-level station. This afternoon’s rest was abso- 
lutely necessary. Before midnight I was frequently 
engaged in writing notices for the newspapers. I 
then went to bed for a second sleep—was called 
between four and five—took a hasty breakfast and 
the sea-level readings, and again set out for the 
Ben. 

So the summer rolled by, and of course the 
daily routine continued much the same. 

By July Ist a substantial hut—with walls about 
three and a half feet thick, and having a 
compartment eight feet long, four broad, and 
about six feet high—had been erected as a place 
of shelter on the top of the mountain fifty paces 
east-south-east from the thermometers. (See 
illustration, page 384.) This was covered with a 
tarpaulin of ship’s canvas, supported by a spar and 
lashed down with tarred cord. I found this place a 
great convenience, especially as I was enabled to 
make a fire and take my luncheon in comparative 
comfort. I now took an extra set of observations 
on the summit at 10.30 A.M., and sometimes 
every half hour till noon. 

Later in the season I began to experience some 
difficulty in setting out on my daily task, as will at 
once appear. 

The littke mare unfortunately at this time 
commenced to jib on starting, having become 
thoroughly disgusted with her part of the work. 
Occasionally, about a quarter past six, when I had 
just mounted—laden with a bundle of sticks, a tin 
of saw-dust steeped in paraffin, wherewith to light 
my hut fire, coal in my satchel, and travelling 
instruments and luncheon in my pockets she 
would sheer right round and not move a yard on 
the way. The prospect was pleasant. I had to climb 
to an altitude of 4,378 feet by a circuitous route in 
little more than two hours and a half, to take 
observations on the way, and read the instruments 
on Ben Nevis at nine. After a deal of persuasion, 
coaxing, and. whipping, with the lad pushing on 
behind and Renzo capering and barking ahead, 
she consented to make way; but nothing short of 
dismounting and leading would get her past the 
stables in Fort William. 

Once I made the ascent from Fort William in 
exactly two hours and a half; and have climbed 
from 2,000 feet to Buchan’s Well, 
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with my several encumbrances, without a single 
stoppage, in less than half an hour. Hence I have 
reached the summit streaming with perspiration : 
and, with a mean temperature of three or four 
degrees above freezing, and enveloped in a thick 
rain-cloud, I have remained there nearly two 
hours; and yet I experienced no ill effects beyond 
a passing sense of fatigue in the muscles, and my 
general health remained excellent throughout. I 
will now give an account of one morning’s routine 
on the Ben after the erection of the hut and let that 
serve for all. Having taken the chief set of 
observations at 9 A.M., I proceeded to my little 
house, made a circle of stones in the middle of the 
rough floor to contain my fire, and arranged the 
sawdust, sticks, and cobbles. Sometimes I used 
fragments of peat that I had stopped to pick up on 
the Moss. This done, I arranged a piece of rock to 
serve as a seat; and on another stone displayed the 
little delicacies my wife had prepared with much 
satisfaction. I always, however, took a plentiful 
supply of oatmeal cakes and raisins; and I can 
highly recommend such fare as being most 
sustaining. I had just time to light my fire and then 
I took the 9.30 observations. Afterwards I fetched 
some water from a little well, named after myself, 
about 25 feet from the summit on the south side; 
and forthwith commenced to discuss my 
luncheon. Renzo came in for a share; but on one 
occasion he attempted to help himself and I turned 
him out of the hut. He was so offended that he at 
once set off home through a thick cloud-fog, and I 
found him in the afternoon at Achintore awaiting 
my arrival. 

Having taken the ten-o’clock observations, I 
returned to the hut and continued my repast, 
finishing up with a pipe of the “Three Castles,” 
which was immensely enjoyed. The extra set of 
readings at half-past ten usually finished the work 
on the summit. I then commenced the homeward 
journey through the cloud-fog, skipping cheerily 
over the stones and singing “Rio Grande,” or 
“Homeward Bound,” with as much heartiness as 
when, during my voyages, I occasionally lent a 
hand at the ship’s capstan—and what more 
invigorating, what more cheering, than a good 
song under such circumstances? Sometimes the 
instruments were very sticky to the touch. This 
was probably occasioned by chloride of 
magnesium carried in the southwesterly gales 
from the Atlantic. That chloride of sodium was so 
borne from the ocean seems proved by the late Sir 
Robert Christison. He kindly examined a pure 


sample of the Ben Nevis rain-water that I had 
taken from the gauge after south-westerly winds. 
We found that the blue precipitate for common 
salt was distinctly marked, as also was the grey- 
tinged colour showing the presence of carbonate 
of lime. 

My ozone tests on the Ben were frequently 
deeply tinted in the space of half an hour; but 
chlorine similarly borne on the ocean winds may 
have deepened the colour, and I had no means for 
subjecting the. test papers to a uniform and 
measurable current of air. 

I have already attempted to give some account 
of the magnificent view from the Ben on a 
perfectly clear day. Such days were of rare 
occurrence. On some sixteen mornings in June, 
thirty in July, twenty-two in August, and twenty- 
one in September was the mountain enveloped in 
cloud. Occasionally during Atlantic depression 
weather the cloud-fog extended right down the 
mountain to about a thousand feet, but usually its 
limit was about three thousand feet above sea. 
Then on some mornings, under certain con- 
ditions, breaks in the cloud mass would occur; or 
great white belts in heavy rolls would encircle the 
mountain. On such occasions the views as I 
ascended became truly sublime. 

Sometimes when thin cloud hung over the 
precipices and the sunlight was bursting through 
the fog, a huge white fog-bow formed about 
double the breadth of an ordinary rainbow. The 
shadows of the crags and rocks cast on the masses 
of loose cloud filling the abysses beneath, gave a 
most singular picture; and the dim outline of my 
head and shoulders, as I stood on the brink of the 
precipices, thrown on the misty sheet many 
hundreds of feet below, was encircled by anthelia, 
or glories of light similar to those Scoresby saw in 
the Arctic regions. These consisted of a series of 
concentric rings, the colours being orange, blue, 
orange, red, indigo, and green. The total diameter 
I found by span measurement to be about fifteen 
degrees. 

Sometimes when the barometer was high in 
early autumn, vast masses of cumulus clouds have 
hung low over the glens, valleys, and around the 
lower portions of the mountains owing to rapid 
condensation of the vapours of the lowlands. I 
have left Fort William shortly before half-past six 
with a thick pall of cloud-fog low overhead; and 
prospects for the day to the casual observer looked 
gloomy indeed. At 500 feet above sea I first 
encountered it, 
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and remained enveloped as in a dense shroud 
during the next 850 feet of the ascent. At this 
point glimpses of the sky above became visible; 
and, when I had attained an altitude of 1,500 feet, 
I found myself entirely out of the fog, and looking 
down upon a vast mass like a great “sea” of 
clouds from which the mountains’ tops to 
northward reached out like the hilly coast line of 
South Africa. On arriving at the top of the Ben, 
the scene was in the highest degree impressive. 
The summit was entirely clear, the sky high above 
bespattered as it were with large flakes of cirro- 
cumulus and streaks of cirro-stratus; while below, 
all around, covering the glens and _ lesser 
mountains, and reaching right into the precipice 
corries, were vast masses of white cumulus clouds 
tipped with orange, and packed and piled up as in 
great undulatory breaking billows sweeping the 
sides of the higher peaks and sending off arms, 
wisps, streaks and fibres into the far-distant 
ravines and burns. The very tops of some moun- 
tains tains would just appear above the great sea 
of cloud below me like tiny islets, or some black 
imps of nursery rhyme. Later in the day when 
temperature increased, evaporation was 
progressing, and the excess of vapour could be the 
better retained in the invisible state, the cloud 
masses broke up into detached fleecy cumuli 
perched on the mountains sides, or hovering over 
the valleys like fantastic sprites of the air. 

Once more. Under different conditions, on the 
morning of October 12th, when the first winter 
snows fell, and a barometric depression was 
crossing, the views from the Ben were the finest I 
had ever yet seen. Away below lay Lochan 
Lundavra, snug as at the base of the surrounding 
snow-tipped mountains. Here now came looming 
out a crater-like like ridge lashed with snow from 
beneath a mass of dirty lowering clouds, there 
again appeared a mountain height bathed in the 
autumn sunlight; while the stately storm cumulus 
of a dark inky blue colour, awful to look at, came 
rolling over in great majesty. Squall-streamers of 
dirty cloud followed up one after another in quick 
succession, the wind roared fitfully, and whirls of 
snow played right merrily over the old volcanic 
stones. The stones were covered to windward with 
ice encrustations, while the contrast of grey 
against the snow-dusted rocks added a degree to 
the lights and shadows of the majestic whole. My 
hut on this occasion was partly filled with snow, it 
having driven with great force through the chinks 
and crevices of the walls. A little shrew (Sorex 
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araneus) had taken shelter under the tarpaulin 
and quickly disappeared beneath the stones. 

Indeed, the upper parts of Ben Nevis are not 
wholly destitute of forms of life. 

I have seen the track of a fox at a point about 
3,850 feet above sea. The foot-prints, of the 
mountain hare have been noticed on the snow at 
4,000 feet, and my assistant killed a rabbit at 
3,000. Of birds I have seen flocks of “twites” on 
the summit, though I could never get near enough 
to exactly identify them. And once I saw, when 
some distance off, what I firmly believe was a 
chaffinch, (Fringilla coelebs) near the 
thermometer cage. The ptarmigan (Lagopus 
mutus) I have observed in flocks of four or five 
by Buchan’s Well, 3,570 feet above sea, but 
never higher. At 2,000 feet the ptarmigan and 
common grouse meet; I have never seen the 
former lower than that altitude, nor the latter 
higher. Specimens of the beetles and spiders have 
been obtained at 2,600 feet and at the Well 
respectively. The common black slug have seen 
about 2,800 feet, and the frog about 2,350 feet. 
Of only two wasps seen by me during the entire 
season, one was about twenty five feet from the 
summit early in June. 

Although the practical limit of vegetation is 
about 2,400 feet, yet many isolated plants and 
grasses flourish at a much greater altitude, and 
many choice specimens of mosses and lichens on 
the top of the mountain. I have only space to 
mention Saxifraga stellaris, Carex rigida, Poa 
alpina, Racomitrium lanuginosum and 
Stereocaulon paschale. 

At length the approach of winter put a stop to 
my systematic operations; and as it was not till the 
14th October, the day of the great storm that 
wrought such havoc on the Berwick coast, that the 
first break occurred in the daily routine on the 
Ben, some short account of my experiences on 
this memorable day may be of interest. I knew; of 
course; by my observations that I was in for rough 
weather when about to leave Achintore; but 
nevertheless I buttoned up tightly, took a cup of 
hot coffee and a consoling pipe, donned my 
sou’wester and set out for the mountain, 
accompanied by Colin Cameron, a trusty old 
guide, for company’s sake and in case of accident. 
It was altogether impracticable, owing to swollen 
burns and swamps, to take the pony, so we 
proceeded afoot. On nearing 1,000 feet we 
reached the cloud-fog and snow limit. On we 
ploughed and waded through the slush and 
swamps, and did not reach the Lake until three 
quarters of an hour’ after my usual time. The wind 
had now. 
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backed to NNE., and was increasing in force, 
tearing around the west side of this terrible 
cyclone with a velocity of full ninety miles per 
hour, accompanied by blinding sleet and snow. I 
was determined to advance; so we continued the 
ascent. It was, however, evident that we could not 
reach the summit yet, baffled and beaten back by 
the wind which was still increasing; we’ still 
struggled onwards, each being loath to give in. 
We now floundered along in the direction of the 
Red Burn, stumbling over rocks and into holes 
and crevices, having no track to guide us through, 
the fog and drift. By 8.50 A.M. we had reached an 
altitude exceeding 2,200 feet, the wind was 
travelling fully a hundred and thirty miles an hour 
and upwards, and the fury of the blinding and 
suffocating drifts sweeping diagonally down the 
mountain’s side was positively terrible. We could 
not keep our legs and it was quite impossible to 
proceed further. Thick cloud-fog enveloped all 
and distinct vision was at times limited to about a 
yard. Our clothes were hard frozen and coated 
with ice, and ice lumps like eggs had formed on 
our beards. Temperature was 31.5. So arm in arm 
we retraced our steps, ploughing through the 
deepening drifts now thigh deep, and falling down 
at every few paces. We could, however, only 
proceed in the descent by intervals, struggling on 
from boulder to boulder, and pausing to leeward 
of them for breath and shelter from the tearing 
drifts. At last, to our intense relief, for we had lost 
our position, a dark hazy outline loomed out from 
the thick fog below; and soon we were safely by 
the edge of the tarn, following it along till we 
made the track. Renzo, covered with rime and ice, 
looked like some veritable ghoul of the mountain. 
Before mid-day we arrived safely in Fort William. 
Colin declared it was the very worst weather he 
had ever experienced; and in all my experiences 
by land and sea, in the “roaring forties” and else- 
where, I have never seen weather equalling this in 
fury. 

On my first ascent after this storm I found pieces 
of rock, averaging an inch square, lying on the 
snow near the Plateau of Storms, some forty feet 
or more from the precipices. Of course they had 
been hurled up by the force of the wind, and 
sufficiently attest its occasional violence at this 
point. 

On reaching the summit I found that the 
tarpaulin of my hut had been carried away bodily, 
and only a few shreds and pieces of rope remained 
of it, so that I had again no shelter. 


It was now evident that my work on the Ben 
must soon close for the season; and as it was 
decided to leave the barometer and self-registering 
thermometers, I deemed it prudent to make the 
former secure by building up the cairn on the 
north side, so as to completely enclose the 
instrument. This was done on October 17th, a 
mason and other men accompanying me for the 
purpose. Having examined the work, and seen that 
the entire cairn was strengthened by additional 
stanchions of stone, I felt satisfied that all was 
made snug to withstand the storms of winter. 

I made several successful ascents after this to 
read the thermometers, but on some occasions, 
having reached a mean altitude of 2,850 feet, I 
was driven back by violent storms and whirls of 
snow sweeping in squalls directly down the face 
of the mountain. A second attempt, on October 
22nd, by the slopes of Carn Dearg, also ended in 
defeat, owing to the furious squalls and driving 
snow. 

Well, then, it was now useless to continue my 
daily struggle with the mountain storms; and I 
only awaited a favourable opportunity for closing 
the observatory till next season, when I hope to 
resume my work. This occurred on October 27th, 
and I took Colin Cameron with me to assist in 
bringing down those instruments which I 
considered it inexpedient to leave. We found the 
rocks of the summit thickly encrusted with ice and 
rime to a depth of six or eight inches. The ther- 
mometer-cage was entirely frozen up, so that I 
could not thrust the point of my stick through a 
single mesh of the wire-work; and _ ice 
incrustations of most weird and fantastic shapes 
had formed on the instruments and fixings. The 
ice covering the solar radiation thermometer 
presented a most extraordinary appearance. The 
entire instrument, with the post on which it was 
mounted, was thickly embedded in amass of 
frozen snow and rime, stretching horizontally to 
windward, with arms and spikes of ice shortening 
in length nearer the ground. (See illustration, page 
377.) The uppermost of these was about four feet 
long, and the lowest about a foot, thus illustrating 
in a remarkable manner the power of friction in 
retarding the rime-bringing currents. The spines 
and spears of the extremities of this wonderful 
ice-mass were truly exquisite. The sides of the 
great precipices were lashed with snow and rime, 
looking as though dusted with flour; and the 
contrast, on glancing next o’er the hoary old 
platform of the 
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Mr. Wragge's Hut on the Summit of Ben Nevis. (From a Photo. by P. Macfarlane, Fort William.) 


Ben, and then carrying the eye to the lesser | and to remove a gauge I had been observing 
mountains tinted with a deep blue beneath | weekly there, and finished up with a set of 
compact rolls of bluish-green cumulus, must be | observations by the sea-level at six o’clock. So 
left to the imagination to portray. Temperature | ended my work on Ben Nevis for 1881. As some 
was as low as 24.4 Fahrenheit; and, while I took | readers may like to have a synopsis of a few of 
the last observations, Colin made a fire inacorner | the elements of observation, I add one as a 
of the roofless hut, using fragments of spars and | footnote.* More I cannot do. To fully discuss the 
of the old sail, and a new charm was added to the work, and various means, and the benefits that 
picture when the pale-blue smoke came circling | have accrued would occupy the space of a large 
upwards from behind the white wall on which volume; and this it is my duty to leave to the 
Renzo was quietly reposing. After luncheon I | Scottish Meteorological 

began to remove the instruments I intended 

bringing away. We had to boil melted snow in an | anda ’Rehinore, hort Willing ae Gunng 1881 on Ben Nevis 
old tin can, and pour the water over the radiation 


thermometer in order to liberate it from its icy ane: July. August. | September. 
prison. This was a most delicate operation, and an Ben. | Fort. | Ben. | Fort. | Ben. | Fort. | Ben. | Fort. 
hour had elapsed before it was successfully age Peat Tathee: 
accomplished. I also removed the dry and wet, 12.31 | 7.12 | 15.19 |10.90 | 12.34 | 6.41 | 6.09 | 2.01 
bulbs, rain-gauge, and _ terrestrial radiation Greatest rainfall in 24 hours. 
thermometer, but left the self-registering in- 1.80in) 1.22 | 1.91 | 1.90 | 2.30 | 1.20 | 1.26 | 0.41 


; é (30th) |(30th)} (3rd) | (29th) | (25th) | (25th) | (29th) |(25-29) 
struments, having set them for the winter. When I 


had put a lashing round the thermometer-screen, Zell 4 


Number of rainy days. 


31 30 24 18 22 16 
and made all secure, I bade farewell to the old siaetanieenicalaane 
Ben, expressing a wish that we might meet again 572 | 76.0 | 50.2 | 69.7 | 53.9 | 64.9 | 50.0 | 63.3 
next season, and at two o’clock commenced the (ist) | st) | (sth) | (rath) | (ath) | (sth) | (11th) |(20th) 
descent, Colin carrying the rain-gauge and I the Minimum Temperature. 


21.5 35.0 | 28.9 | 44.0 | 28.0 | 35.9 | 28.0 | 37.7 
(8th) | (8th) | (21st) |(27th) | (27th) |(29th) | (2nd) | (15th) 
October I—27. Total rainfall, inches, Ben, 6.58, Fort, 4.31 
Maximum Temperature, Ben, 51.3 (7th), Fort, 62.2 (Ist). 
Minimum Temperature, Ben, 18.3, Fort, 30.1 (16th). 
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Society, under whose auspices the work was 
accomplished. 

Whatever hardships I have endured and I 
delight in an active, open-air life—were self- 
imposed; and I have been well repaid by the 
stimulating knowledge that I was working under 
the auspices of a Society that appreciated my 
labours and so cordially 


seconded my efforts, and that I have been of 
some service in the cause of physical research. 
Regular winter observations on Ben Nevis. 
would, I am convinced, prove of immense 
value to the country in the matter of weather 
forecasting; but these cannot be insured until 
an observatory-house has been erected there. 


The Low-level Observatory at Achintore. (From a Photo. by P. Macfarlane, Fort William.) 
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Ben Nevis from Corpach. 


[By G. W. Wilson, Aberdeen. 
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By CLEMENT L. WRAGGE, F.R.G.S., F.M.S., ETC. 


RE-ORGANIZING THE WORK. 
Y wish that I might continue the 
meteorological observations on Ben Nevis 

during the summer and autumn of 1882 was 
destined to be realised. Many readers will 
remember my former articles on this subject; how 
that I had the honour of establishing the first 
observatory on the mountain under the auspices of 
the Scottish Meteorological Society, in direct 
connection with low-level observations at Fort 
William. They will recollect the _ first 
commencement of my daily ascents and weather- 
watching on its noble old crown in the early 
summer of I88I : now with the concentrated rays 
of a fierce sun set in the deeper blue vault and 
scorching the skin in the absence of vapour; now 
amid grotesque clouds, surrounded by heaving 
forms and goblin shapes in great incongruous 
masses; then again pursuing my work usually in a 
cold, raw fog-sheet with pelting rain or driving 
snow, and soothed by the wild music of a 
mountain gale roaring in the corries and hurtling 
in whirlwinds over the barren rocks of the mighty 
Ben. My work was to prove the value likely to 
accrue, not only to science and the general public, 
but more especially to our agricultural and sea- 
faring communities, from weather observations 
and forecasts from such a height and situation. 
The discussion of the 


observations that I made under such varied 

circumstances not only, has demonstrated the 
great value of a meteorological station on Ben 
Nevis, but was sufficient to warrant an extension 
of the observing-system, with a view to localising 
disturbances existing at points intermediate in the 
vertical stratum of atmosphere between Fort 
William and the top of the mountain. Therefore I 
submitted a more elaborate scheme to the Society 
for the season of 1882, and receiving la carte 
blanche from that body (who generously assisted 
me as before), I returned to the Fort on the 25th 
May following, and at once proceeded to put my 
plans into execution. My scheme was to, establish 
a number of fixed stations at various altitudes 
between the chief observatories on; the summit 
and at the foot of the mountain; so placed that I 
could observe atmospheric pressure, temperature, 
wind, cloud, &c:, at regular times during the daily 
ascent and descent of the Ben; to extend the 
number of summit observations to five sets; and to 
have in every case simultaneous readings recorded 
at the low-level station which formed a grand base 
for my operations. This I have been fortunate 
enough to carry through in its entirety : and 
readers of GOOD WORDS may like a few 
particulars in continuation of my former papers. 
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Firmly, again, I determined to have the entire 
system in working order by June Ist. I took up my 
quarters, as before, at Achinore, Fort William, 
immediately adjacent to Loch Linnhe, and at once 
arranged the base or “sea-level” station, on the 
strip of ground between my garden and the loch, 
twenty-eight feet above the mean level of the sea. 
My next care was to establish a fully equipped 
observing-station, as a midway vantage-ground, 
by the north-east shore of the lake, that desolate 
mountain-tarn that lies as in the lap of the Ben 
Nevis range, between Carn Dearg and Meall an t- 
Suidhe; 1,840 feet above the sea. At other inter- 
mediate places I intended to employ pocket 
instruments. Here, therefore, it was desirable to 
place a thermometer-screen and to build a cairn, 
similar to the one erected on the summit in the 
previous year, to contain a box with the mercurial 
barometer. First it was necessary to dig for a good 
foundation in the marshy ground; then I set my 
men to search for stone, helping them vigorously 
myself in pulling up and collecting one by one the 
rounded blocks of coarse-grained granite that crop 
up here and there among the dwarf heather and 
plushy swamp, and line for the most part the 
rippling shore. 

At length the station was in order, and the cairn 
completed, tapering upwards like a huge beehive. 
In this respect it not only resembled the ancestral 
huts of ancient Scotland—remnants of which, 
used as summer-houses and for cattle, are still to 
be seen among the crofters of the north-western 


coast—but it also reminded me of the Arab hovels 
I had seen at Shunem, and elsewhere, when 
travelling in Palestine. An outer door to keep off 
rain, and painted white, gave an appearance of 
extreme grotesqueness to the odd-looking edifice, 
standing like some uncouth sentinel by the shore 
of the lonely tarn, and singularly in keeping with 
the wild mountains darkening in the spring 
twilight on either side. I had now to arrange mat- 
ters on the top of the Ben itself, and to re-open the 
temporary observatory. On the morning of the 
29th I dispatched twelve labourers and a joiner to 
the summit with tools : picks, and spades, nails, 
spars, and bolts, and sundry other articles, 
following them up to superintend. 

It did not look very promising for the first of 
June. I found to my dismay that snow covered the 
entire plateau, lying from three to five feet in 
depth, far deeper than in the early summer of the 
previous year. Our task was soon apparent. Only 
by dint of great exertion, a liberal pay, and “Long 
John” to keep the men in trim, could it be 
accomplished. 

We had to clear away the snow from around 
the observatory-fixings; to open up the northern 
half of the barometer-cairn, so as to give access to 
the instrument, which, it will be remembered, was 
securely built up at the close of the previous 
season; to erect a second thermometer-screen for a 
valuable clock-recording hygrometer kindly 


placed at my disposal by Messrs. Negretti and 
Zambra; and to fix a new roof of ship’s canvas to 
the rude 
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hut that affords some shelter from the piercing 
cold rains, and drifting snow. Around the 
barometer a semicircle had to be excavated three 
feet six inches deep, and the stones of the ice- 
bound cairn were so firmly frozen together that 
they had to be prised off with a crowbar. On at 
last reaching the instrument I found it, to my 
satisfaction, in excellent order and nothing the 
worse for its long hibernation. The thermometer- 
cage was about half buried, and a great circular 
trench had to be cut around it. The self-registering 
thermometers were found to be safe, the minimum 
marking II.0 as the greatest cold for the whole 
winter. The hut was entirely choked up, the snow 
being about four feet in depth; and all this had to 
be dug out ere the new tarpaulin could be fixed. 
But the hardest part of the work consisted in 
fixing the new thermometer-screen. The snow 
below the surface was as solid as ice, and 
immense labour was expended in cutting through 
to the rocky plateau and in excavating an area 
eighteen feet in diameter, in the centre of which 
the screen had to be erected. The snow walls of 
this huge circle were nearly four feet high, and 
presented a most singular appearance. When at 
length the rugged floor was reached it was a still, 
harder matter to prise up the blocks of 
agglomerate, and to make the necessary holes, 
eight in number, for the angle-posts and 
stanchions. Two days (the 29th and 3Ist) were 
occupied on this job. But patience and unwavering 
perseverance, with a “cheerily lads, O,” 
accomplished it, aided by a "nip" to this man and 
another to his mate, so that by the evening of the 
31st all was in readiness, and the instruments in 
position. It had been a trying day this last. I had 
risen at five o’clock to make my final 
preparations, and at eight I left Fort William for 
the Ben with my precious thermometers and the 
barometer for the “Lake.” Fortunately the weather 
was very fine. Twelve hours later I was still on the 
summit completing the arrangements for the 
morrow. By a quarter-past eight P.M. this was ac- 
complished, and I was able to descend, ac- 
companied by the men; who were worn out with 
fatigue. At half-past ten I was dragging myself 
along over the swampy peat-moss at the base of 
the mountains, in the witching dusk of merry 
May, with my old dog “Robin Renzo” by my side, 
scarcely less tired than his master, and true and 
devoted as ever. What a peaceful and refreshing 
evening scene it was after the heavy toil and 
dreary wastes of snow high on the mountain! 
There, from the deep glen came the river 
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Nevis, swiftly sweeping past the dark pines and 
fresh green foliage of spring, with a shepherd’s 
hut and sheep fank making up the foreground of 
the lovely twilight picture; while Venus, our sister 
earth, in all her beauty, was sinking behind the 
hills of Loch Eil, near the Atlantic sea-board, and 
the full moon softly beaming from behind the 
steep slope of Meall an t-Suidhe, the “Hill of 
Rest.” At eleven I reached Achintore, and eagerly 
discussed a well-earned supper. My day’s work, 
however, was not yet ended. I had still to perform 
matters of detail at the sea-level station, to adjust 
the muslin on the wet-bulb thermometer, with 
other items; so that it was one o’clock before I got 
to bed—only to sleep the sailor’s four hours, and 
then away—up to the Ben again on the great 
opening day. 
RESUMING WORK. 

Well, about five o’clock, having somewhat 
rested my weary muscles, I was awake. A few 
good yawns, and up I got, bundling on my clothes 
with speed, for I had to snatch a hasty breakfast, 
pack my luncheon and travelling-instruments, and 
give my last instructions to my assistants, whose 
duty it was to observe half-hourly at the base or 
sea-level station until my return in the afternoon. 

As in the previous summer I hired a pony for 
the season, and it was his part to, convey me to 
and from the lake where the bridle-path ends, and 
here, as before, he was left to graze and await my 
descent. My great business today, besides again 
inaugurating the actual, work on the summit, 
where I was to make my chief weather notes at 
nine o’clock, was to fix and determine all the 
minor points for intermediate observation. This I 
did by timing myself in the ascent by half-hourly 
intervals, seeking the best positions for the 
stations, which needed great promptitude and 
rapid decision, as there was not a moment to lose. 
Well, I clambered my hardest, but could not do it 
in time. My legs ached after the hard labour of 
the previous day; the snow-banks were steep, 
hard, and slippery, and the trifling delay in fixing 
the positions of the intermediate stations as I 
proceeded had mounted up, and, to my intense 
disappointment, it was nine minutes past nine ere 
I reached the, top. But this delay, though Science 
is a hard mistress, and demands the most rigorous 
punctuality and exactness from her disciples, was 
fortunately of no great moment on this occasion. 
I immediately noted the instruments. The weather 
was glorious, 
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just such another day as exactly twelve months 
before. The barometer was high, considering the 
altitude, and read 25.817; temperature was 43°;* 
the air dry, and haze and tiny cloudlets hung 
about the horizon, while the sky was of that very 
deep blue often seen in anti-cyclonic weather on 
high mountains—a sky that would, in fact, 
become black could we but ascend high enough 
far above the vapour-screen and denser air, 
which diffuse the sun’s light, causing the 


blueness which we all know so well. I took 
four more sets of observations, one every half 
hour, and left the Ben shortly after eleven, 
working down again to the sea-level. In the 
afternoon I went to bed. So I organized my 


new system; and all the usual elements of 
meteorological observation were recorded in the 
fullest detail at each place. Of the two plans 
given one (page 360) shows the true 
geographical position of the stations, and is a 
tracing from the Ordnance Survey; the other 
(page 361) presents them in longitudinal and 
vertical section, giving distances by the actual 
route from the base station. Geographically Ben 
Nevis is distant, in a straight line, but four miles 
and six furlongs from Achintore. For five months 
thenceforth was the plan rigidly adhered to, and 
the general routine was as now set forth. Soon 
after four o’clock a brazen monitor in the shape 
of a French alarum aroused me from 
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my peaceful slumbers by its hideous din, often to 
hear the rain driving against my window, and a 
good brisk gale whistling and howling over the 
Lochaber braes. Having turned out of my 
hammock, longing for the time when I, could turn 
into it again, I donned my oldest suit, and took my 
breakfast, often in great haste: At five the first 
observations of the day were taken, frequently by 
my assistant, Mr. Angus Rankin, while I was 
making final preparations and stowing away my 
general cargo, consisting of instruments, and note- 
book, luncheon, pipe, tobacco, keys, and matches. 
Having buckled up leggings and boots (a lace 
often breaking in my anxious hurry at the last 
moment), I compared my watches with the clock 
for the 


* At Achintore the values were 30,321, and 56° respectively. 


The "Lake" Intermediate Observatory after winter had set in. [By P. Macfarlane, Fort William. 


simultaneous readings, took my bundle of sticks 
for the hut fire, and mounted my steed, which was 
in waiting at the gate. Eighteen minutes’ riding 
brought me to the “Peat Moss,” where I was due 
at half-past five. As, however, the stable boy 
overslept, or some petty obstacle would occur 
before I could clear Achintore, I allowed myself a 
latitude of some twenty minutes at this place, and 
this was the only time that varied in the entire 
system. Here I dismounted, noted my aneroid and 
thermometers, and then hastily away, trotting over 
the moor, startling the “crauking” grouse or the 
plaintive curlew, and now and then putting up a 
rabbit, to Renzo’s great delight. The course 
followed was the same as in the previous year. On 
arrival at 
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the famous burn that imparts the delicious 
flavour to the “mountain-dew,” I stopped to note 
its temperature at a point I called the Peat Moss 
Crossing; and then, passing a, charming grove of 
alders and grey willows, I commenced the ascent 
of the northern slopes. Imagine my situation 
when late in the start and without a second to 
lose. I had to reach the next station, Livingston’s 
Boulder, punctually at a quarter-past six, and the 
chief intermediate station at the Lake sharp at 
seven. As if by some cruel fate, on these 
occasions the horse would jib or flounder in a 
bog, for the track was in a 
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than the next came on. It was trying work, for the 
weather soon changed, and—with the exception of 
a few more fine spells, melting the old snows, 
when I had all the wondrous cloud-views, lights, 
shadows, and panoramic scenery, with fog-bows 
and magnificent anthelia, even grander than those 
which I tried to describe in my first articles—the 
summit of the Ben was generally enveloped in 
thick cloud-fog, with a temperature but a few 
degrees above freezing, a cold and soaking rain, 
often frost, hail, and more snow, and winds 
sweeping the plateau in tremendous gusts, in 
circlets and whirls, from every point of the 
compass. At times, however, there was an intense 
local clearness, every rock standing out with a 
distinctness that was startling ; then a dead calm—a 


wretched condition; or worse still, the girth would 
break, and I had to turn him adrift, to his intense 
satisfaction, and trust to my own muscle and 
sinew. This was uncommonly, hard, for I was of 
course obliged to climb afoot some 2,500 feet 
from near the tarn, over the rugged rocks where 
no horse can go, stopping to observe at Brown’s 
Well, the Red Burn Crossing, and Buchan’s Well, 
at half-past seven, eight, and half-past eight, and 
to reach the top on the stroke of nine. Then began 
two hours of constant observation. No sooner had 
I completed all the details of one of the five half- 
hourly sets, 
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stillness that was positively eloquent—not a sound 
on that lone mountain, save for the noise of a stone 
I might dislodge falling and re-echoing as a 
cannonade in the precipice corries, some eagle 
croaking over Carn Dearg, or the twitter of the 
rock pipit. I had no time for luncheon and very 
little for shelter in the hut. Owing to my hands 
becoming numbed and swollen by the wet and 
cold, I had often the utmost difficulty in setting the 
instruments and handling keys; and my note-book 
became so saturated that at times I was obliged to 
scratch the readings on the door of the barometer- 
cairn and copy them off next day. It was usually 
twenty minutes past eleven before I could leave the 
top for the homeward, journey, and then I had to 
run my hardest, 
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followed leisurely by Renzo, over the sharp stones 
back to Buchan’s Well, where I observed at half- 
past eleven. I have done this distance in eight 
minutes. The Red Burn station was again reached 
at noon, and after reading my instruments I took 
my luncheon, sitting on a rock by the mountain 
torrent and surrounded by all the noble scenery of 
that wild ravine, while away below were the sunlit 
valleys, like Elysian Fields, below the murky 
cloud-pall hanging round the mountain. The 
descent from this point was easy enough, so that I 
could enjoy twenty minutes’ rest and yet reach 
Brown’s Well at half-past twelve. I observed 
again at the Lake at one o’clock, and then went to 
bridle the horse, if it could be found. Either he had 
rolled in the saddle, broken the hobbles, or 
tethering rope which I afterwards employed, and 
had made off to the moss, or was waiting for me 
in the 


most resigned manner possible, just as the spirit 
moved him, supported on three legs in a mood of 
melancholy. I had then to reach Livingston’s 
Boulder by 1.45, passing splendid specimens of 
Erica Tetralix, and a spot where white heather is 
found. Sometimes I left the horse altogether, and 
ran by a direct cut at a headlong speed, leaping 
over ruts and hummocks and dashing through 
swamps to save my time. In this case the stable- 
boy went up after him, or some good-natured 
guide would bring him down. At 2.30 I was back 
at the Peat Moss, and home at Achintore by three 
o’clock, often covered with mud and dirt, and 
drenched to the skin, when another set of readings 
completed the chief day’s work. Then came that 
luxury of feet in hot water, a good dinner, and a 
soothing pipe; and then to my hammock, in the 
happy consciousness of having earned my repose. 
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Occasionally I left my junior assistant to take 
extra readings at six and nine P.M. As 
observations were taken at Achintore in every 
case simultaneously with those of the intermediate 
and summit stations (the hours of the entire 
system “meaning” to ten A.M.), it will now be 
seen that twenty-one complete sets of weather 
notes were recorded at that observatory daily. The 
amount of writing and entering that all this 
necessitated was tremendous. Mr. Rankin relieved 
me in the ascent three times a week, while the 
junior helped below, and took additional notes at 
the Peat Moss between nine and eleven A.M. 

By July Ist I had erected thermometer boxes at 
all the minor stations, the better to insure accuracy 
and punctuality, and placed dry and wet bulb 
thermometers permanently in each. Thus was the 
great Ben Nevis belted with the girdle of science 
from base to summit, and time was kept often to 
the second, the whole system working like some 
huge piece of machinery. So the months quickly 
passed, and ere long 


I left before daybreak. The first snows of the 
mountain winter fell in October, but later in the 
month the weather became beautifully fine; with 
clear skies, causing nocturnal radiation of the 
earth’s heat to proceed apace, whereby the 
surface air of the hills became the more chilled, 
and flowing downwards by its own weight, 
accumulated in the valleys and equalised the 
temperature. On October 26th, for instance, when 
the thermometer on the Ben at nine A.M. read 28, 
the simultaneous reading at Achintore was 32, 
whereas the more usual difference between base 
and summit averages about 16 degrees. On such 
mornings as these the early ride was delightful. 
The snow-capped Ben was gleaming in the light 
of the sinking moon, while belts of cloud slowly 
rose over Loch Linnhe; the ground was crisp and 
hoary and long wreaths of steam-like vapour in 
bands and rolls hung on the mountains’ sides. 
Then there were. Jupiter and Saturn bending to- 
wards the west, Orion with his glittering belt, and 
Sirius in great splendour, while ever and 


361 


362 


GOOD WORDS. 


again as I rode along, drinking in the keen pure 
air, I glimpsed the great comet low in the south- 
east and becoming fainter and fainter with the 
glowing light of day. 

Let me now urge intending ramblers to visit 
the great corries at the base of the famous 
precipices, with their dashing burns, rock-bound 
tarnlets, and mossy oases. Let them look up !_ The 
late Sir Robert Christison considered the view 
unique. A guide should be taken. 

I have only a few lines for natural history 
notes. Ptarmigan were not so plentiful, but I have 
seen signs of them on the very summit, and one 
snow bunting there. The “blue-bottle” fly has been 
noted at Buchan’s Well. The parsley fern, wild 
thyme, dwarf eyebright, Alpine lady’s mantle, and 
many other plants thrive luxuriantly high on the 
western slopes above 2,400 feet, the general limit 
of vegetation; while rare mountain varieties are 
found in the corries. 

One view only I will describe from the 
summit. It was on Sabbath morning, October 
29th, three days ere I was compelled to 
discontinue my ascents. The weather was perfect. 
Such conditions as would make any but the 
soulless break out in fervent thanks to God, for 
having given him life. Let my readers behold a 
lovely sky, clear but for bands of stratus tipped 
with wisps of cirri to south-west and a belt of 
ominous yellow girting the horizon, surmounted 
by the pale indigo-blue of the thick 


air-strata just above. The venerable plateau 
glistening in the snow and dazzling the eye in the 
brilliant sunshine, the snowbeaten cairns and grey 
rocks, the mountains in the distance tinted with 
pure blue, and the hills adjacent black in 
comparison and capped with cloudlets of white 
cumulus, with the ruddy fire glowing in the dark 
recess of my hut, together made up a most 
wonderful scene, to which Renzo, with his inky- 
black coat, unconsciously gave the finishing 
touch. It was but the glorious picture before storm. 
That yellow band, those fibres of cirri, spoke 
volumes. Soon I was struggling with the winter 
gales and steering my way to the summit without 
a landmark through all the dreary blankness of 
dense cloud-fog and deep and trackless snowy 
wastes. After November Ist it had become 
impossible to continue my work with the 
regularity that science demands, and I closed my 
stations, well satisfied in having secured five 
months’ observations without the break of a single 
day. These are in the Society’s office at 
Edinburgh. 
* Ey * * 

And now for a season I must bid Ben Nevis 
farewell. I have proved its value to the country, 
and resume my wanderings. And I do so full of 
hope, firmly believing that the people of Scotland 
will, ere another summer has passed, have 
crowned its summit with a permanent observatory 
worthy of their great land. 


